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Claims 

1 . A compound of fomnula la, lb, or ic 




wherein 

Y is O or NRioi and Rioi is H or Ci-Ci8alkyl or Ry and/or Re and Rioi together with the 

nitrogen atom to which they are bound form a 5 or 6 membered heterocyclic ring; 

Ri, Rz and R3 Independently are benzyl, Crdaaikyl, Ca-Ciaalkenyl which are unsubstltuted 

or substituted by OH or by a group -O-C(O)-Ri02; or Cz-CisalkyI which is interrupted by at 

least one O atom or a group NR102 wherein R102 is hydrogen, Ci-CiealkyI or Ce-Cioaryl; 

or Ri and R2 together with the carbon atom to which they are bound form a Cs-Ci2cycloalkyl 

group; or in formula la R3 and R4 together with the carbon atom to which they are bound form 

a Cs-CiacycloalkyI group; 

R4 is C2-Ci2alkyl; 

Rs and Re are independently H, Ci-CisalkyI, Ce-Ciaalkenyl, benzyl, Cs-Ci2cycloalkyl or 
phenyl; 

R7 and Rs independently are H, Ci-CiaalkyI, C2-Ciaalkenyl, C5-Ci2cycloalkyl or a group 
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-C(0)-(Ci-Cie)alkyl. .C(0)-0-(Ci-Ci8)alkyl. -C(0)-0-phenyl, -C(0)-C(0)-OH, -C(0)-C(0)-NH. 



(CrCiaalkyI), -C(S)-S-(Ci-Ci8)alkyl, ^^^^^^ , -SiRaRbRc wherein Ra . Rb , Rc 
independently are Ci-CiealkyI or R7 and Ra are the following group 



Csalkoxy, Ci-Csalkylthio. -0-C(0)-(Ci-C8)alkyi, -0-C(0)-(C6-Cio)aryl. nitro, cyano or halogen; 

R9. Rio. R11, R12. Ri3 and R14 independently are H, OH, Ct-Csalkoxy, Ci-CaalkyI, SH, d- 
Caalkyithio, 

-0-C(0)-(Ci-C8)alkyl, -0-C(0)-(C6-Cio)aryl, nitro. cyano, halogen or a group NRiosRio? 
wherein Rioe and R107 independently are hydrogen, Ci-Ciaalkyl or Ce-Cioaryl or together with 
the nitrogen atom to which they are bound form a 5 or 6 membered heterocyclic ring; and 
X is selected from the group consisting of 



C6cycloalkyl)2CCN, (Ci-Ci2alkyl)2CCN. -CH2CH=CH2, (C,-Ci2)alkyl-CR20-C(O)-(Ci-Ci2)alkyl, 
(Ci-Ci2)alkyl-CR20-C(0)-(C6-Cio)aryl, {Ci-Ci2)alkyl-CR20-C(O)-O-R2i. (Ci-Ci2)alkyl-CR2o- 
C(0)-pheno)cy. (CrCi2)alkyl-CR20-C(O)-N-di(Ci-Ci2)alkyl, (Ci-Ci2)alkyl-CR2o-CO-NH(Ci- 
Ci2)alkyl. (Ci-Ci2)alkyl-CR2o-CO-NH2. -CH2CH=CH-CH3. -CH2-C{CH3)=CH2. -CH2-CH=CH- 





103 



wherein Rioa, Rio4 and R105 independently are H, Ci-CaalkyI, Ci- 




phenyl, .q^ -C^ • 3-cyclohexenyl, 3-cyclopentenyl, 





, wherein 



R20 is hydrogen or Ci-Ci2alkyl; 
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R21 is Ci-Ciealkyl or C2-Ci8alkyl which is interrupted by at least one O atom or a group NR102 
wherein R102 is hydrogen. Ci-Ciaalkyl or Ce-Cioaryl; 

the alkyi groups are unsubstituted or substituted with one or more -OH, -COOH. -0(Ci- 
CealkyI). NRioeRio? or -COR20 groups wherein 

Rzoi R106 and Rio? have the meanings as 

defined above; 

the aryl groups are phenyl or naphthyl which are unsubstituted or substituted with Ci- 
Ciaalkyl, halogen. Ci-Ciaalkoxy. Ci-Ci2alkylthio, Ci-Ci2alkylcarbonyl. glycidyloxy, OH, SH, 
-COOH or -COO(Ci-Ci2)alkyl. 

2. A compound according to claim 1 wherein X is selected from the group consisting of 
-CH2-phenyl. CHaCH-phenyl, (CH3)2C-phenyl, (C5-C6cycloalkyl)2CCN, (CH3)2CCN, 




ON . -CH2CH=CH2. CH3CH-CH=CH2, (Ci-C8alkyl)CR20-C(O)-phenyl. (Ci- 



C8)alkyl-CR20-C(O)-(Ci-C8)alkoxy, (Ci-C8)alkyl-CR20-C(O)-(Ci-C8)alkyl, (CrC8)alkyl-CR2o- 
C(0)-N-di(CrC8)alkyl, (Ci-C8)alkyl-CR20-C(O)-NH(Ci-C8)alkyl and (Ci-C8)alkyl-CR20-C(O)- 
NH2, wherein 

R20 is hydrogen or (CrC8)alkyl. 

3. A compound according to claim 2 wherein X is selected from the group consisting of 
-CHz-phenyl. CHaCH-phenyl, (CH3)2C-phenyl. (C5-C6cycloalkyl)2CCN, (CH3)2CCN, 

CN . -CHzCHsCHg, CH3CH-CH=CH2, (Ci-C4alkyl)CR20-C(O)-phenyl, (d- 

C4)alkyl-CR20-C(O)-(Ci-C4)alkoxy, (C,-C4)alkyl-CR20-C(O)-(Ci-G4)alkyl, (Ci-C4)alkyl-CR2o- 
C(0)-N-di(Ci-C4)alkyl, (Ci-C4)alkyl-CR20-C(O)-NH(Ci-C4)alkyl and (Ci-C4)alkyI-CR20-C(O)- 
NH2, wherein 

R20 is hydrogen or (Ci-C4)alkyl. 

4. A compound according to claim 1 wherein Y is O and wherein in formula la R4 is 02- 
Cealkyl or R3 and R4 together with the carbon atom to which they are bound form a 5 to 7 
membered cycloalkyi ring. 

5. A compound according to claim 1 wherein 




wo 03/074572 



PCT/EP03/01895 



-50- 



Ri, Rz and R3 are CrCsalkyI; or in formula la R3 and R4 together with the carbon atom to 
which they are bound form a Cs-CecycloalkyI group; 
R4 is Ca-CealkyI; 
R5 and Re are H; 

R7 and Re independently are H, Ci-CisalkyI, ally!, benzyl, Cs-CiacycloalkyI or a group 
-C(0)-(Ci-C,8)aikyl, -C(0).0-(Ci-Ci8)alkyl, -C(0)-C(0)-OH. -C(S)-S-(Ci-Ci8)alkyl. 



S , -SiRaRbRc wherein Ra , Rb . Rc independently are Ci-CiealkyI or R7 and Rs are 



are H, Ci-Caalkoxy, Ci-Cealkylthio. -0-C(0)-(Ci-C8)alkyl, nitro, cyano, halogen, Ci-CsalkyI; 
R9, Rio and Rn independently are H, d-Cealkoxy, Ci-Caalkylthio, -0-C(0)-(CrC8)alkyl, nitro. 
cyano, halogen or Ci-CsalkyI; and 
X is as defined in claim 1 . 

6. A compound of formula lb or Ic according to claim 1. 

7. A compound of formula lb according to claim 1 wherein 
Yis O; 

Ri and R2 are Ci-CsalkyI, or together with the carbon atom to which they are bound fomi a 

Cs-Crcycloalkyl group; 

R3 is methyl, ethyl or propyl; 

R5 and Re are H; 

R7 and R8 independently are H. Ci-Cisalkyi, allyl, benzyl, Cs-CizcycloalkyI or a group 
-C(0)-(Ci-Ci8)alkyl, -C(0)-0-(Ci-Ci8)alkyl, -C(0)-C(0)-OH, -C(S)-S-(Ci-Ci8)alkyl, 



S , -SiRaRbRc wherein Ra , Rb , Rc independently are Ci-CiealkyI or R7 and Re are 




one of the following groups 




wherein R103. Rio4 and R105 independently 
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the following group vS— < wherein R103, Rio4 and R105 independently are H, Cr 

•^103 

Csalkoxy, C-Csalkylthio, -0-C(0)-(C,-C8)alkyl, nitro, cyano, halogen, C-Caalkyl; 

R9, Rio and Rn independently are H, Ci-Caalkoxy, Ci-Caalkylthio, -0-C(0)-(Ci-C8)alkyl, nitro, 

cyano, halogen or Ci-CaalkyI; and 

X is selected from the group consisting of 

H„C 

H ^ \ 

-CHa-aryl. alkyl(Ci-C,8)— C-aryl , -CHa-CHa-aryl. alkyl(C,-C,a) — |— aryl . (Cs- 

CecycloalkyOaCCN, (Ci-CizalkyOaCCN. -CHaCHsCHa, (Ci-Ci2)alkyl-CR20-C(O)-(Ci-Ci2)alkyl, 
(Ci-Ci2)alkyl-CR20-C(0)-(CB-Cio)aryl, (Ci-Ci2)alkyl-CR20-C(O)-O-R2i , (Ci-Ci2)alkyl-CR2o- 
C(0)-phenoxy, (C,-Ci2)a[kyl-CR20-C(O).N-di(C,-Ci2)alkyl, (Ci-Ci2)alkyl-CR2o-CO-NH(Ci- 
Ci2)alkyl, (C,-C,2)alkyl-CR2o-CO-NH2, -CH2CH=CH-CH3, -CH2-C(CH3)=CH2, -CH2-CH=CH- 



^CH 

phenyl, .qh -C'^ » 3-cyclohexenyl, 3-cyclopentenyl 



( V-CN . JL or ^ C .wherein 

\ / O ^ \ — / h"^cn 

R20 is hydrogen or Ci-Ci2alkyl; 

Rai is Ci-CisalkyI or Ca-CiaalkyI which is interrupted by at least one O atom or a group NR1Q2 
wherein R1Q2 is hydrogen. Ci-Ciaalkyi or Ce-Cioaryl; 

the alkyi groups are unsubstituted or substituted with one or more -OH, -COOH, -0(Ci- 
Csalkyl), NRiogRiot or -COR20 groups wherein R20. Rioe and R107 have the meanings as 
defined above; 

the aryl groups are phenyl or naphthyl which are unsubstituted or substituted with Ci- 
Ciaalkyl, halogen, Ci-Ciaalkoxy, Ci-Ci2alkylcarbonyl, glycidyloxy, OH, -COOH or -COO(Ci- 
Ci2)alkyl. 
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8. A polymerizable composition, comprising 

a) at least one ethylenically unsaturated monomer or oligomer, and 

b) a compound according to formula (la) (lb) or (Ic) according to claim 1. 

9. A process for preparing an oligomer, a cooligomer, a polymer or a copolymer (block or 
random) by free radical polymerization of at least one ethylenically unsaturated monomer or 
oligomer, which comprises (co)polymerizing the monomer or monomers/oligomers in the 
presence of an initiator compound of formula (la), (lb) or (Ic) according to claim 1 under 
reaction conditions capable of effecting scission of the O-X bond to form two free radicals, 
the radical •X being capable of initiating polymerization. 

10. A process according to claim 9 wherein the scission of the O-X bond is effected by 
ultrasonic treatment, heating or exposure to electromagnetic radiation, ranging from y to 
microwaves. 

11. A process according to claim 10 wherein the scission of the O-X bond is effected by 
heating and takes place at a temperature of between 50^*0 and 160°C. 

12. A process according to claim 9 wherein the compound is present in an amount from 
0.001 mol-% to 20 mol-% , based on the monomer or monomer mixture. 

13. A polymerizable composition, comprising 

a) at least one ethylenically unsaturated monomer or oligomer, and 

b) a compound according to formula (lia) (lib) or (lie) 




Y— R 



(Mb) . 



Q. 



R 



10 
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\ R5 V 





14 



10 



'9 



(lie) 



wherein 



Y is O or NR101 and R101 is H or Ci-CiaalkyI or R7 and/or Re and R101 together with the 

nitrogen atom to which they are bound form a 5 or 6 membered heterocyclic ring; 

Ri, R2 and R3 independently are benzyl, CrdaalkyK Ca-Cisalkenyl which are unsubstituted 

or substituted by OH or a by group -O-C(O)-Ri02; or C2-Ci8alkyl which is interrupted by at 

least one O atom or a group NR102 wherein R102 is hydrogen, Ci-CiBail<yl or Ce-Cioaryl; 

or Ri and R2 together with the carbon atom to which they are bound form a Cs-CizcycloalkyI 

group; or in formula la R3 and R4 together with the carbon atom to which they are bound form 

a C5-Ci2cycloalkyl group; 

R4 is C2-Ci2alkyl; 

R5 and Re are independently H, Ci-CiaalkyI, Ca-CiaalkeriyI, benzyl, Cs-Ci2cycloalkyl or 
phenyl; 

R7 and Ra independently are H, CrCiaalkyI, C2-Ci8alkenyl. C5-Ci2cycloalkyl or a group 
-C(OHCi-Ci8)alkyl, -C(0)-0-(Ci-Ci8)alkyl, -C(0)-0-phenyl, -C(0)-C(0)-OH. -C(0)-C(0)-NH- 



(Ci-Ciaalkyl), -C(S)-S-(Ci-Ci8)alkyl, ^^V^S , -SiRaRbRc wherein Ra . Rb . Rc 



Caalkoxy, Ci-Caalkylthio, -0-C(0)-(Ci-C8)alkyl, -0-C(0)-(C6-Cio)aryl, nitro, cyano or halogen; 




independently are Ci-CiaalkyI or R7 and Ra are the following group 




wherein R103, Rio4 and R105 independently are H, Ci-Caalkyl, Cr 



103 



R9. Rio, R11, R12. Ri3 and Ru independently are H, OH, Ci-Caalkoxy, Ci-Caalkyl, SH, d- 
Caalkylthio, 
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-0-C(0)-(Ci-C8)all<yl, -0-C(0)-(C6-Cio)aryl. nitro. cyano. halogen or a group NRioeRio? 
wherein Rioe and R107 independently are hydrogen, Ci-CiealkyI or Ce-Cioaryl or together with 
the nitrogen atom to which they are bound form a 5 or 6 membered heterocyclic ring; 



c) a source of free radicals capable of initiating polymerization of ethylenically unsaturated 
monomers. 

14. A process for preparing an oligomer, a cooligomer, a polymer or a copolymer (block or 
random) by free radical polymerization of at least one ethylenically unsaturated mono- 
mer/oligomer, which comprises subjecting the composition according to claim 13 to heat or 
actinic radiation. 

15. A compound of formula lib 



wherein 

Y is O or NR101 and R101 is H or Ci-CisalkyI or R7 and R101 together with the nitrogen atom to 
which they are bound form a 5 or 6 membered heterocyclic ring; 

Ri, Rg and R3 independently are benzyl, Ci-CisalkyI, Ca-Cisalkenyl which are unsubstituted 

or substituted by OH or a group -O-C(O)-Ri02; or Cg-Cisalkyl which is interrupted by at least 

one O atom or a group NR102 wherein R102 is hydrogen, Ci-CisalkyI or Ce-Cioaryl; 

or Ri and R2 together with the carbon atom to which they are bound form a C5-Ci2cycloalkyl 

group; 

R5 and Re are independently H, Ci-CisalkyI, C2-Ci8alkenyl, benzyl, C5-Ci2cycloalkyl or 
phenyl; 

R7 and Ra independently are H, Ci-CiealkyI, Cg-Ciaalkenyl, Cs-Cizcycloalkyi or a group 



and 




'10 



(lib) , 
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-C(0)-(C,-C,8)alkyl. -C(0)-0-(C,-C,8)alkyl, -C(0)-0-phenyl, -C(0)-C(0)-OH. -C(0)-C(0)-NH- 





(C,-Ci8alkyl). -C(S)-S-(Ci-Ci8)alkyl, 
independently are Ci-Ci8alkyl or R7 and Ra are one Qf the following groups 

\ / wherein R103, R104 and R105 independently are H, Ci-Caalkyl. Ci- 

Csalkoxy, Ci-Csalkylthio, -0-C(0)-(CrC8)alkyl, -0-C{0)-(C6-Cio)afyl, nitro, cyano or halogen; 

R9, Rio and Rn independently are H, OH, d-Csalkoxy, Ci-CsalkyI, SH, Ci-Caalkylthio, 
-0-C(0)-(CrC8)alkyl, -0-C(0)-(C6-Cio)aryl, nitro, cyano, halogen or a group NRioeRio? 
wherein Rios and Rio? independently are hydrogen. CrCisalkyI or Ce-Cioaryl or together with 
the nitrogen atom to which they are bound form a 5 or 6 membered heterocyclic ring. 

16. A compound of formula lib according to claim 15 wherein 
Y is O; 

Ri and R2 are -CH3, or together with the carbon atom to which they are bound form a C5- 

Cycycloalkyl group; 

R3 is methyl, ethyl or propyl; 

Rs and Re are H; 

R7 and Ra independently are H, CrCisalkyI, allyl, benzyl, Cs-Ctacycloalkyl or a group 
-C(0)-(Ci-Ci8)alkyl, -C(0)-0-(Ci-Ci8)alkyl, -C(0)-C(0)-OH, -C(S)-S-(CrCt8)alkyl. -SIRaRbRc 
wherein Ra , Rb . Rq independently are Ci-CtealkyI or R? and Re are one of the following 

•Jios 

groups //^ \ / wherein R103, R104 and R105 independently are H, CrCealkoxy, 

^103 

Ci-Caalkylthio, -0-C(0)-(Ci-C8)alkyl, nitro, cyano, halogen, d-Caalkyl; 
and 

Rg, R,o and Rn independently are H, Ci-Caalkoxy, Ci-Caalkylthio, -0-C(0)-(C,-C8)alkyl, nitro, 
cyano, halogen or d-Caalkyl. 
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17. Use of a compound of formula la, lb or Ic according to claim 1 for the polymerization of 
ethylenically unsaturated monomers. 

18. Use of a compound of formula Ha, lib or lie according to claim 13 together with a source 
of free radicals for the polymerization of ethylenically unsaturated monomers. 

19. A polymer or copolymer obtainable by a process according to claim 9 or 14. 



